A promoter haplotype of the immunoreceptor tyrosine-based inhibitory motif-bearing FcgammaRIIb alters receptor expression and associates with autoimmunity. II. Differential binding of GATA4 and Yin-Yang1 transcription factors and correlated receptor expression and function.
The immunoreceptor tyrosine-based inhibitory motif-containing FcgammaRIIb modulates immune function on multiple cell types including B cells, monocytes/macrophages, and dendritic cells. The promoter for the human FCGR2B is polymorphic, and the less frequent 2B.4 promoter haplotype is associated with the autoimmune phenotype of systemic lupus erythematosus. In the present study, we demonstrate that the 2B.4 promoter haplotype of FCGR2B has increased binding capacity for GATA4 and Yin-Yang1 (YY1) transcription factors in both B lymphocytes and monocytes, and that overexpression of GATA4 or YY1 enhances the FCGR2B promoter activity. The 2B.4 haplotype leads to elevated expression of the endogenous receptor in heterozygous donors by approximately 1.5-fold as assessed on EBV-transformed cells, primary B lymphocytes, and CD14(+) monocytes. This increased expression accentuates the inhibitory effect of FcgammaRIIb on B cell Ag receptor signaling, measured by Ca(2+) influx and cell viability in B cells. Our results indicate that transcription factors GATA4 and YY1 are involved in the regulation of FcgammaRIIb expression, and that the expression variants of FcgammaRIIb lead to altered cell signaling, which may contribute to autoimmune pathogenesis in humans.